Ethanol stimulates proliferation, ERalpha and aromatase expression in MCF-7 human breast cancer cells.
It is well documented that alcohol is associated with an increased risk factor for breast carcinogenesis although the underlying mechanisms are not clearly understood. It has been reported that in vitro, the culture of estrogen receptor (ER) expressing breast cancer cells in ethanol containing medium was associated with an increase in the proliferation rate, in the ERalpha content as well as in ER transcriptional activity. Since these changes are not observed in ER negative breast cancer cells, and since alcohol intake has been associated to an increased level of circulating estrogens, we have postulated that aromatase expression could be increased following ethanol exposure. The results of our studies show a 1.3-fold increase in cell proliferation after 6 days of culture of MCF-7 cells in the presence of 0.1% ethanol. This enhanced proliferation is confirmed by the use of clonogenic assays which show a 1.5-fold increase in clonal growth in the presence of 0.1% ethanol. No statistically significant changes were observed in the presence of higher ethanol concentration (0.3%). After a 6-day exposure to 0.1% ethanol, RT-PCR analyses reveal a 1.7-fold increase in ERalpha mRNA that was not significant, whereas western blot analyses show a significant 3.3-fold increase in ERalpha content. At the same stage, RT-PCR studies demonstrate a 2.4-fold increase in aromatase mRNA level which is confirmed at the protein level by western blots performed after immuno-precipitation of the enzyme. Taken together, these results are in agreement with the involvement of ER signalling in ethanol-induced stimulation of breast cancer cell proliferation and could help to understand why alcohol consumption is associated with breast cancer risk.